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Abstract 
In the present paper some aspects of the design and application of an Urban Transport Plan in Reggio Calabria, a city in the south 
of Italy is presented. The process introduced aims to improve the quality of life and access for more sustainable patterns of 
development, while at the same time not harming the urban mobility, proposing a model that can be applied to the neighboring 
urban areas. 
The high costs of construction of additional road space, and the consideration that a greater offer of road space is an impulse for a 
greater demand of private car traffic, led the planning in the direction of using existing road space more efficiently, by using traffic 
control mechanisms, and shifting demand to alternative modes. 
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1. Introduction 
The city of Reggio Calabria falls in what is known as the metropolitan area of the Straits of Messina, area formed 
by the cities of Reggio Calabria on the continental side and Messina on the Sicilian side, an area which just falls short 
of a million inhabitants. Heavy traffic crossing the Straits, a relatively high population density (1000 inhabitants per 
square Km) and the growth of car ownership in absence of a transport policy has resulted with congested local traffic. 
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The spreading of heavy traffic using unsuitable roads, has led to the increase of the risks for public health and 
safety, being the levels of pollution dangerously high and the pedestrian mobility strongly restricted (Cirianni & 
Leonardi, 2011, 2012). 
In the present paper a parking policy is introduced, which aims to redistribute on and off road parking, discouraging 
parking in what is the central area by the means of charging policies and the institution of a Controlled Traffic Zone, 
and doing so shifting long term parking to fringe areas; the proposed actions were simulated to measure and evaluate 
their effectiveness and impacts A key factor of the success of the proposed parking policy is the institution of pedestrian 
routes and precincts promoting walking and cycling.  
In the paper after a brief introduction to parking policies and the effects of transport externalities, an application to 
the study area is presented, describing the scenario before the adoption of the proposed policies, and after the 
application at the date, presenting some results in comparison. 
2. Parking management 
Parking management in city centers, or more in a general traffic management, is an ever present problem for all 
cities, and optimization of traffic control requires adequate parking policies.  
In the process, particular attention should be put to the externalities of transport, where with transport externalities 
we intend all the repercussions on non users and users of the system alike, produced from transportation activities, 
which are the occupation of the public spaces, accidents, noise and air pollution, congestion of the road network. 
(Polak & Vythoulkas, 1993). 
To reduce these external costs, which weigh on the entire population, some control policies can be adopted, of 
monetary nature and non monetary nature.  
Among the policies, which can be used and are taken in consideration is urban road pricing, requiring the payment 
of a toll in order to enter in the zones subject to the greatest traffic pressure (city center, central business district CBD) 
and/or in order to engage the street lanes. The amount to be paid is in relation the externality level produced from 
motorists.  
Road pricing has been adopted in different cities, London’s congestion charging is probably among the most famous 
cases, while in Italy, in similar suit to London a congestion Charge is adopted in Milan, an many cities have 
experimented restrictions, as for Traffic Controlled Zones, where if not introducing tolls, control policies are applied. 
The legislative chance to adopt such policies follow the introduction of the new Road Code (1992), which opened the 
road to Urban Transport Plans, and a generally new approach towards road and traffic control. 
Paying for parking, a well established practice in most countries, applies the principle of road pricing making 
parking schemes an effective tool of traffic management.  
2.1. Transport Externalities 
Traffic externalities produce negative effects on the community. In it’s definition externality is what is had when a 
subject’s objective function contains a variable which depends on the behavior of another subject, whose decisions do 
not hold account of the first (Cirianni & Leonardi, 2006). 
In economy externalities mark a failure of the market. The prices do not reflect the entire social cost and it becomes 
necessary to estimate the part of not calculated social cost. In the public sector, the administrator can adopt actions to 
correct the effects of externalities as:  
1) tolls and taxes; 
2) regulations and restrictions to limit and to reduce the causes of externalities; 
3) subsidies to promote alternative and/or corrective actions. 
The introduction of taxes or subsidies corrects the externalities since it equals the private marginal cost to the social 
marginal cost and equals the private marginal benefit to the social marginal benefit.  
Taxing allows to discriminate the levels of utility, while regulation treats all the subjects in the same way, not 
discriminating in relation to the marginal benefits. Although there are some redistribution effects that must be 
considered. In fact, while regulation does not require monetary costs, even if it may be a cause of loss of welfare, 
application of taxes involves an income for the State and an expense for the user.  
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For example, a regulation which limits the access to an urban area, in relation to pollution levels or congestion 
when the acceptable maximum limits are exceeded, requires only a decree of the Mayor in order to block the circulation 
to motorists and adequate law enforcement to be effective. 
The introduction of a tax, or toll, demands the determination of an efficient level, the institution of an organizational 
structure that takes care of the tax, toll or fare collection, and control evasion. For the characteristics of the necessary 
organization the application is therefore not immediate. 
A consideration on property rights must be added. The use of the roads, and therefore of on road parking, affects a 
resource of the community, therefore it must be considered as the use of a public propriety. 
One of the characteristic that distinguishes public assets from private assets is the rivalry in the consumption. 
Collective services are characterized from the fact that the use by an individual is compatible with the use of the same 
one by more individuals. In economic terms, it can be asserted that the collective character of a public good consists 
in the fact that adding one or more consumers does not involve an increase of cost in the production or distribution of 
the same service. On the other hand, if the use of a public asset by one individual limits it’s use by others, as in the 
case of road space in parking, a compensation to the community by the individual who benefits of the public asset is 
required. By this principle, road pricing is the use of a toll to compensate the users who do not have access to the 
occupied parking space, therefore such income has to be reinvested in mobility and sustainable transport services. 
2.2. Parking – General Strategies  
Parking control and regulation represents an instrument of fundamental effectiveness for the mobility management. 
Moreover, parking management does not necessarily demand particularly sophisticated technologies.  
In the zones where supply of parking space is inferior to demand, opportune regulation must be adopted in order to 
discourage the use of private vehicles, especially of those which engage in trips which require long stays in the 
interested zone, taking up valuable space (Ottomanelli, Dell'Orco & Sassanelli, 2011). 
Obviously, measures in order to contain the use of private vehicles must be accompanied by an integrated policy 
of public transport and qualification of pedestrian facilities, with an eye always on the needs of residents. Also an 
integrated parking policy cannot be based exclusively on reorganization of on road parking, but a strategy planning 
for car parks is required, finding areas and finance for off-road parking space. 
Policies for parking management are fundamentally of two types: 
 Tariff policies 
 Regulation policies 
Either of these is useless in absence of an adequate enforcement and repression of illegal parking.  
Tariff policies basically require the adoption of payment for parking (e.g. pay and display), and the adoption of 
rates which can be differentiated, between parking at destination (located in the city centre or CBD) and the exchange 
car-parks, located in the suburban zones. The choice on the adopted tariff for off and on road parking is influenced by 
financial parameters and the adopted traffic control policies (Verhoef, Nijkamp, & Rietveld, 1995). 
Regulation policies can require generalized restrictions on parking, in determined areas and in determined time 
slots (e.g. peak hour), this way discouraging the use of private vehicles (e.g. for systematic trips). Limits can be applied 
on the length of parking time, as in certain cases the cost of parking is not sufficient as deterrent. 
3. Application in the study area 
The city of Reggio Calabria is strongly conditioned from the system of transport connections to and from the island 
of Sicily. 
Unregulated parking has led to unsustainable levels of congestion, but the size of the city and the distribution of 
activities, developments mixing residential and commercial units, a high construction rate in the centre against a low 
density in the suburban area, and the business district operating an attraction influence on an area of significant 
dimensions, makes the abolition of on road parking a not viable option (Cirianni, Panuccio, & Rindone, 2013). 
In this context, the city has a regulated parking scheme, and public transport, and, with an unruly frame to transport 
activities in certain zones of the city with elevated density of public and commercial activities (reduced curb and 
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sidewalk space, proliferation of illegal parking). The study was developed to design detailed actions to reduce 
congestion and pollution, and increase urban quality (Crisalli, Comi & Rosati, 2013; Comi & Rosati, 2015). 
3.1. Analysis on existing parking  
In the case in study, an analysis was led to determine the characteristics of parking.  
The availability and nature of spaces on road and off road, for the different city zones, was measured.  
An aggregated analysis by great areas (centre, suburbs) showed that parking supply appeared more than sufficient; 
but a disaggregated analysis by zones shows a supply deficit in the centre. The lack of parking areas resulted in illegal 
parking, and parking spilling in adjacent areas, with consequent loss of lanes and reduction of road capacity on some 
strategic arteries, and obstacle to the circulation of vehicles and pedestrians.  
In Table 1 the total supply and density of on road parking by zones, four in the central area and eight in the external 
crown, is shown.  
 
Table 1. On road parking supply in urban area. 
zone no. surface  
(Ha) 
parking 
spaces 
spaces 
(Ha) 
1 103 3653 35.47 
2 192 2654 13.82 
3 159 1450 9.12 
4 387 2874 7.43 
5 233 4182 17.95 
6 110 1985 18.05 
7 196 1744 8.90 
8 762 2140 2.81 
Total  2142 20682 9.66 
 
The available parking was charge free in some zones, but in central and sub central it’s largely charged. The total 
supply of parking space in the perimeter of the centre was of 3653 spaces, on a surface of 103 hectares, and a total of 
20682 spaces on 2142 hectares of the urban area. The same urban area counted a total of 98251 residents in the area 
of study, with a rate of car ownership of 0.61 on the total of the population, and 0.89 on the population with a driving 
license. The employees in the activities of the area are 31.387. The statistical data for zones is shown in table 2, 
indicating population, and trips emitted, attracted and within zone at morning peak hour (8.00 – 9.00 a.m.).  
A survey was led prior to the analysis of the statistical data, in order to assess the parking demand, recording the 
occupation ratio and length of time of parking.  
In the study area the presence of strong attractors, as the bus and train station, the ferry terminal, public offices and 
commercial activities is the cause of a high demand, which is by far greater that the supply of available parking space. 
In particular surveys were led on a week for 24 hours in the month of June 2015 on 7 roads, counting legal and 
eventual illegal parking. A campaign of interviews to users, to assess the nature of the trip, the length of average 
parking and related questions was also run.  
In Table 3 a comparison between parking spaces supplied and demand in the zones. 
The estimated parking demand, based on the O/D and survey data, is referred to an hour of high demand, 
considering 11.00 a.m., in mid morning. In the external crown area demand is contained, parking supply is greater 
than vehicle presences therefore deficit situations were not recorded; however, the more critical situation were found 
in the central area, in particular in zone 12: here all parking space is saturated, on and off road. 
The parking demand in all the monitored area shows a growing trend during morning hours reaching the maximum 
value in the interval 10.00-12.00 a.m. to then fall abruptly at 2.00 p.m.; in the afternoon hours after 3.00 p.m. demand 
started to increase again with a peak between 5.00 – 6.00 p.m., in particular in the roads next to the railway station, to 
decrease subsequently up to the minimum values during the night (residential parking). 
Table 2. Population and demand in the city zones at peak hour. 
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Zone Sup 
(Kmq) 
Pop. Within zone attracted emitted 
1 1.03 5055 7094 6506 1907 
2 1.92 15517 4923 5092 5251 
3 1.59 11149 1943 3012 3487 
4 3.87 10319 236 773 3393 
5 2.33 16989 1422 5000 5166 
6 1.1 14645 172 1729 4497 
7 1.96 15553 931 2807 5086 
8 7.62 9024 291 654 2600 
Total 21.42 98251 17012 25573 31387 
 
Table 3. Demand/supply ratio measured in the urban zones. 
zone no. parking 
spaces 
vehicle 
demand 
spaces 
/Ha 
1 3653 4644 35.47 
2 2654 3340 13.82 
3 1450 1720 9.12 
4 2874 3420 7.43 
5 4182 2260 17.95 
6 1985 2680 18.05 
7 1744 1540 8.90 
8 2140 1480 2.81 
Total  20682 2272 9.66 
 
In the survey the number of parking spaces were counted. A further parameter to evaluate the demand/supply ratio 
adopted is vehicle spaces*time, assuming as time unit the hour, and for the particular area 12 hours in the day, therefore 
with 3402 parking spaces we considered 40.824 spaces*hour.  
The average parking time was estimated from the data of the survey, and thus calculating the satisfied demand as 
the ratio between spaces and average parking time. In table 4 on road average parking time for the 7 surveyed roads is 
shown.  
Table 4. Average parking time on road 
street average parking time (h) 
Lungomare Italo Falcomatà 4.8 
Via Aschenez  4.2 
Via Cimino 2.7 
Via Demetrio Tripepi 3.1 
Via Filippini  2.9 
Via Possidonea  2.7 
Piazza Garibaldi 3.7 
Total 3.44 
 
The daily trend of on road parking available/occupied spaces, shows that where the demand is higher of supply 
corresponds to the cases where the parking deficit is accompanied by illegal parking. 
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